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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain long back focus 
and telecentricity, to reduce distortion and chromatic 
aberration, and to simplify focus structure by arranging 
respective negative, positive, and positive lens groups 
in order from a large conjugate length side and 
performing focus adjustment by a convex lens arranged 
on the smallest conjugate length side of the 1st lens 
group. 

SOLUTION: This lens system is constituted by arranging 
a 1st lens group which has negative refracting power 
and has the convex lens L5 arranged on the smallest 
conjugate length side, a 2nd lens group G2 which makes 
nearly afocal the luminous flux diverged by the 1st lens 
group G-i, and has positive refracting power, and a 3rd 
lens group G3 which has positive refracting power in 
order from the large conjugate length side, and the 
focus is adjusted by moving the said convex lens L5 on 
the optical axis. 
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(57) [USSJ] 

legsn/ca u >X{c<j: 7 * - *xiigii?rif e> c i 

G,i, iE©JS»r;^>**r?)ll3 U>X»G,<!:?riBa;L 
^ n/cdl > X L , *3l6f4±-c^«)$ if r 7 * - * ;^sBI 
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1 

c If :^Ji 2 ] mtzm 1 u >xpt*, 
hz^k(Dm\^> xtf)->^r^^ti t^mwi^-f ^n^mi 

:^;^Mu>Xo 

1 . 3< f i«/^f »<3. 5 

in^mA ] frtB^S U>X|¥{3:. 

^S^U>Xi. 
[0 0 0 1 ] 

h P :7 4- - :^ ;^ M U > X M f -Sx 4> <D -c -5) « 
[0002] 

[se^cDg^jpn vi^. mmo^u^B m^^^y^ h^^jiy^) 

1. ^2. ll3fc<tC/||4CD^SS*5 ^-54a,54b,54c, 
54di. SoCDrgB^^^VN-^^ob (^feTfeffl) 55a, (Jg^fe 

Tfcffl) 55b, m^^m) ssci. 3iie7fc^^^-r^:$?' 
y 0 X A 56CD*t mmt^ikm u > x 57*{f ^ r u , 

[0 00 4] Jifa7fe?®5ili>'NDy>^>:7\ ^-si^tiy 
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[ 0 0 0 5 ] m (O^^ 53amf fe3fe 

^y-53mm&^5.^^y-X'$>->X. ^^i^'yxm 

[0006]5?>{C. t5fV4^n>f ^.^7:/ij>CA56{i. 4 

f@(DlE:ft:7'VXA^S^LT^rO. ^c7)iS5Sr'5> 2-^cd 

5 - i 1/ T O^JfcJ^tt ^^-r ^ if «<$^^H J^;&^ hts:hy 

O 3 J^feTfe^ efeTlcO 1 -2) C i 3!)5-HJtg 

r*^. ^/ii. Wfe7icfflco^cfiCCt3::7-/-;UKU>X58 

a^cj^o'-; u-u>X58b7&3ie§nrfco. ^/c. s^h^ 

^7J^/^'4'^;^55a,55b,55cOm^©^C^J^^ :7 H — K u> 
X 5 9a , 59b , 59c;&^i2 ^ 4a ri i ^ » 
[0007] 

[?feB^:?;)^g|^bJ:^<h-r^)^^] ±fBL;^ct«;S5^^6?^cC5 
?Sh^ t'-r ^ :7- p i ^ ^ so^^ffl T 5 !Sfi Ix > X 57« . 
$ life 3 JllfeTfe^B^Scogggf ^CK S n/c :^ 1; > 

[0 00 8] CCDaiJU>X57iC». J^TCD J: ^ ^Ctt® 
**r. ^P-;^3?V i^P-f ':/^7*y XA56 

JSi5L/>X57^jAllil:-r'2>C i755i£:>Sr^^o ^ 

Egftfl5(^?gB^a7i^^^*^^;V55a, 55b, 55c^^<J5^^< K:i5-r 

40 

[0 00 9] fie3^. >^^'^>:57 7=^--:^7;^CDgliJ^:;S^>X 
<hor. -Bgu>'Ui;d5^>^;?7^5c7:)jE;ftu>x<hLrffl 

C^^n^U hP7;f-;^;:^§yu>X7!?^^D6tlTC=»-5o L 

XibrfflC^^nrC^Sb h U7 :f-:^>;Mb>X«. 

l^o l/)^c:^^or. C(D<i9^CU h py ^-;^;;^MU>X 
5:;^ -fflca^M y^^i^:^^ ^(fCm\* ^/cig^^c ^ p 

^-r^p-< •;.^>r-yXA5 er-fe^^^-r-si^tc, 

50 y->±Tfet^^;^)5|feiT^><*:li9Fnm#.:;&^*^o CCD 



3 

^ - ?g 0^ S :t p t> ^ ^ ^ (D iaiJ U > X <!: L r S C i 

[0 0 10] $/c. U^<D^§^\^y:^(D'y it-tf7.l5'm 

[0 0 1 1] :*:^H^5i±iE«tf^ci^;?^^AcC^:h/c4iOr\ 
[0012] 

mo. S4>^h^j^cC^S:S(PJJ^cou>X:^lssb/c^i u 
mtr^i><Dx^^. ^fc. mi u>xg¥«. ^j>tx< <b 

[0013] ^^tc. m U>Xgf(D^«>/h$JtcitSg 
fflO«:iEg5n/cdbU'>X(Z)Mi^JBll«: f , . i ^^CD 

1 . 3< f iR/f o< 3. 5 

>X<bIiab>X<?:;Ei^6>3^3:Sg-&U>X<h. iJ>?c<<tfe2 
ticDfl b > X i *ies J^j: ^ C <!: L C 
[0014] 

«?!ll -^SCCiS^U hP:7:t-;^7XSU>XCD^J2jc;?r7J^L/ 

[0015] :^mm<Dmtm('Ci^^^ u h p ^ - ;^7xm 

©cDiSW:^)^W'r^^l u>XgfG.<b. ig^i 
U > X8¥ G. -C^tJ 3 B5T -7 =f - i -r 

-2)^3 U>Xg*G3<b?rieia: L/C. 10tS:(* 
mUxJ^tQW <0\yly:X^m^hrj:^. ^/c. HSU 
>XL, (|ISfeC»j4-C«m4U>XL4) Tfettjbr-^ 
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[00 16] CCDJ;^Aj:L.>xmj?X<b-rSCi^cJ;0. 

h>-i^ 3><hfeiR^;&5^#§nSo ^/c. ^iix> 
XSIG.CDSfe/hS^cJtiggfaijccigg^n/cms b>X 

[00 17] iiBU/cHi uyxmo^it. {prj:< ti> 
2t5(OeiU>XL,. L, (SliS0O4r«L,. L.) 

^>2tj(0[au>xL,. L3. L4 (mmm^vktL^, l 

3) <b«riB§aL/c*><3Dr'*)-S>„ HI U>XI¥G, ^ClCDi: 
^»/j:b>xm^iT^C<hCcj:0. Setcf^^;:^ h-ty 
3 > t feJR^?: K#-r -5 C i *s r ^ -5 o 
[00 18] ^/c. ^1 U>Xg¥G.C7>^fc/h3 3^c^® 

20 sffiijccie^^n/c^s u^XLj (»feFy4rii04u 

1 . 3< f ,RZf o< 3. 5 

[0019] f a r/ f o(Dffi;^^±^(Z:)±P^^±ll 

tc. u>x©#tbSggife:;^^< J^cC^cDr. u>X.^^i* 

[002 0 ] ±tBU/cll2 U>Xg¥G,ti. lECDisgJf:^; 
^Wf-5>U>XL5 (3IS6t?!l4rtJLs> ^6*-So CtD 
|g2 U>X^G,CCct:0. ^1 U>XgfG.T^tS(Sn/c 

[0 02 1 ] ±iBL/c^3 U>X|¥G3«. A^^^c^ 
40 g»^e>JlBCC. £bU>XL,<h[y]U>XL, (llJSpi|4-e 
«£hU>XL.<h[M]U>XL,) ;^)^6^C'g)JS^U>X<i:. 

^vj:< i^>2«c(Deiu>xL5. L,o (mmm4xiita 

[0022] tiT, :af*Wnc^fii?rffltiT±iBXSS«fiJ 1 

<mm 1 >*ffe0ao*Jte*^fJ i cci^^ uvuy^ -t^:^ 
Mu>xtC'oiirs 1 >S:ffli^rsi?3'r^. ^<omim 1 
50 rii, ±fab/c^i u^XSPGata:. Xg?3g:±ts:sfBij:(p 
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[0 02 3 ] ±fau/c^3 U>Xi¥G,«> :K^tj:m^ 
X/7X U>XL, c!::Ac*!fctti9:Sffl'JK:|HIS€rlSlW/tft© 



m 


r (mm) 


d (mm 


1 


2. 233 


0. 327 


2 


5. 706 


0. 008 


3 


1.522 


0. 174 


4 


0.958 


0.181 


5 


1,678 


0. 121 


6 


0. 720 


0. 226 


7 


3. 029 


0. 102 


8 


0. 923 


0. 308 


9 


3, 748 


0. 341 


LO 


-2- 877 


0. 391 


11 


-6. 458 


0. 637 


12 


-1. 096 


1.458 


13 


-2. 238 


0. 333 


14 


-0. 736 


0. 121 


15 


-1. 661 


0. 063 


16 


-22. 733 


0. 294 


17 


-1. 724 


0. 008 


18 


2. 785 


0. 260 


19 


982. 874 


0.712 


20 


0.0 


1.345 


21 


0.0 





[0 026 ] iX^c. AiUmtm 1 ccoc^rcDStffiitX^. 

[0027] <mmm2 >:^mM(Dmtm 2 ic^^^ u h 

n:7 :j--;^;^SU>XCCOii-CEI2€:ffll^T|ft0JT^c 50 
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[0 024 ] ^/c. c<Dmmi i dcm^ lyvay ^t-t? 

ioxmvZyXCD^Vl^Xmo^^m^r (mm) . 
>X(Dc^3^l:^;?*5cI:C^'S^>XcD^mPH^|^ad (mm) . S 

[0 02 5] 



[an 

) . n * V 4 

1. 77260 49. 6 

1. 83400 37. 3 

1. 83400 37. 3 

1.83500 43.0 

1. 69895 30. 1 

1.51680 64.2 

1. 51680 64. 2 

1. 84666 23. 8 

1.58913 61.3 

1.72000 50.3 

1.51680 64.2 



tl. II3U>X8¥G,<D^1 Ob>XL,e?&3;Ac*3^cC*t(g: 



(5) 

7 

±.^CD«,-?.Sg§t^f octroi, f ,«/f o7^52.82<h 





r (mm) 


d (mm 


1 


2. 524 


0. 300 


2 


7. 266 


0.008 


3 


1 . 679 


0. 175 


4 


0. 961 


0- 210 


5 


1. 995 


0. 121 


a 
o 




0. 217 


•7 




0. 102 


o 
o 


n Oil? 


0. 343 


Q 


12. 955 


0. 272 


10 


-2. 902 


0. 393 


11 


18.440 


0. 786 


12 


-1. 195 


1.569 


13 


-2, 378 


0. 346 


14 


. -0. 743 


0. 121 


15 


-1.643 


0.081 


16 


-5. 330 


0.269 


17 


-1.731 


0. 0O8 


18 


2.849 


0. 285 


19 


-6. 493 


0. 699 


20 


0.0 


1.345 


21 


0.0 





[0 03 0 ] ;XCC. ±ie^JSfJj2 CCOl^rcDHcMiRM. 

[0 03 1 ] <mMm^>^^m<omtm2^^%h\yv 

C©^]Slfefi?fJ3CC^^U hDr7:t-:t?Xgyu>XCi. S3 

\y:^xtmmm<oi o«^c^)^>x^g^i$nrl^^ 

-h^. ^thX. m\ U>Xg¥GiCD^5 U>XLs:?&^A& 

ti. ^2 b>Xi¥G,<0||6 U>XLs*^:^^3tc^*SSffiiJ 
tc ffi^O/jN $ J^j: [Pi l:f U > X <b 3 ti r U 50 
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m) . SU>X(Dcp>D;5*5<t^'SU>X0^mP0^P^d 
(mm) . ^[y>X<Dcim(iC^»i>Mifi^r\:i6^l^T^y 

[002 9] 



[*2] 

) n< V d 

1.70154 41.2 

1.76182 26.6 

1.72342 38,0 

1.72342 38.0 

1.84666 23.8 

1. 48749 70. 4 

1.78749 70.4 

1.84666 23.8 

1. 62299 58. 1 

1.62299 58.1 

1.51680 64.2 



[0 03 2]^cC43. mi\yyXnG,(Dmh/b^rj:^ 

5. iiift2co«67.4* r*-2)o **fei^'J3tc^-SU 

hP'7:t-5t7;:^§au>Xcr):SU>XS^Offl^^Sr (m 
ra) . §U>X(D*^i:^i!*><tC>'&U>X(:D?^mrBlPid 

(mm) . Su>X<Dd^.Cc:teC:f6ilEtiT^n^c><t:C/Tu; 
-<g^[i>?:a3^C7f:*rc 

[0033] 

[^3] 



(6) 



9 


r {mm) 


H ( vn TO "J 


71 i 


V d 


1 


2. 753 


0. 288 


1. 70154 




2 


8. 015 


0. 008 






3 


1. 520 


0. 175 


1. 76132 


26. 6 


4 


0. 960 


0. 23S 






5 


9 

Aw OOO 






•So. u 


ft 


n VR9 

V*. f o£ 








7 
f 


0. 4oy 




1. /zj4Z 


9D A 

Jo. 0 


Q 
O 


1 1 A/\ 


U. 3zl 






Q 




/I o oo 

u. ^ Jo 


1.84666 


23. 8 


1 n 


—9 R79 


n fiOifl 
. U. t5?f4 








5. 77L 


0. od3 


1 . 48749 


70. 4 


1 O 


~ J . 236 


I. 568 








1 RRA 


0, 369 


1- 48749 


70. 4 


It 


— n ROO 

U. Doo 


f\ 1 oi 
U. 1^1 


i. o4o&D 


oo o 
CO, o 


1 1« 
ID 


_ 1 AnQ 
J. 4Uo 


U. Ool 






1 f\ 






1. 


58. 1 


17 


-1.683 


0. 008 






18 


2.911 


0. 208 


L 62299 


58.1 


19 


78. 015 


0. 693 






20 


0.0 


1.345 


1.51680 


64.2 


21 


0.0 
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SiRMSOCJ:nt^. HtfiPHSCcfl^&u hn:7:t-:^t7XS 

[0034] <^«ai4 >:^^BM(Dmtmu (fCi^^ u h 

n :7 ^ - U > Xico liT 0 4 «:fflt^Tgi?a-r c 

C(omtWH(fCiJ^^iy boy ^-tf:^miyy><^t. S4 

dbE^r^t:f/c:McD^^;:^;t^;:^U>XL2. L^. :K^tj:±t 

©sfpjjcc ft^<D/j>^ i^ccffi^r^c:f tcma u > x l ^ 

rur. C©||4U>XL4^:>tW±T'iF^«)$-t^^C<h 

tc <fc 0 * '-;^Xl)llS?rff 50 



[0 03 6 ] ±nELfcm2 UlyXmC, {t. isi^fj:^^ 
€)o ±KUytm3 U>Xg¥G3{3:. -K^tSi^^&mt^b 

/h^3tc®%rpJl:r/cffi£bU>XL.. A^^citiasffliUcfl 

A# tj:^^ \^mcmih b > X L s 6 „ 
[0 03 7]Jfe4c5. mi U>Xg¥G,0^fe/h2;^j:^S: 
Sfl'JCciBS^n/c®4 U>XL,<7):»„=^JggS^f „i 

:^3^CD:S.«=?JgiS^f octroi, f aR/fo5^)^'l.65<h 

y -;^xSu>XcDM/^sSB§e f ^Si.a F:^>>'n1J4. 
a i®:ft2 cjti67.4'* -c4>^, fe(T. *j!ifeF(l4^c{^-su 
hC3:7 5i--:^;;^MU>XCD^U>X'H(Dfi^il^^r (m 
m) . ^U'>X<Z)tti;Cv/l*s<J:l>'S.U>Xcr)^mraRid 
(mm) . SU>X(Dd;m*5l:f5iatflSn*5j:0'r 

[0038] 
[^4] 



(7) 

n 

dS r (mm) d (mm 

1 1. 706 0. 307 

2 5. 132 0- 005 

3 1. 179 0. 148 

4 0. 641 0. 269 

5 . 6.669 0.102 

6 0. 639 0. 422 

7 4. 174 0. 268 

8 -1-890 0.322 

9 -1.126 0.161 

10 -0.770 1.269 

11 -5.377 0.309 

12 -0,724 0. 121 

13 -1.642 0.008 

14 171.607 0,211 

15 -1. 820 0. 008 

16 4.190 0,193 

17 -5.518 0.684 

18 0. 0 K 345 

19 0,0 



[ 0 0 3 9 ] ;XiC. ±^mM0H CCOC^rcDH^MiRM. 
[0040] <mSiim5>:^mB<Dmtmb(>cm^\yh 
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n d V 4 

1.71300 53.9 

1. 83400 37. 3 

1. 83400 37. 3 

1,80610 33.3 

1.48749 70.4 

1.48749 70.4 

1. 84666 23. 8 

1.48749 70.4 

1. 77250 49. 6 

1. 51680 64. 2 



[0 04 n3^cC46\ milx>Xf¥G.O^^>/h?J^c^S 

mmi^cmm ^ n/cn 5 u > x l , com^^.^m^ f^.t 

:7:*--:^;^SU>X<Dj«,«=ggEgtf «l.a Ft^^^'^WB. 

ha:7:t-":^:J^MU>XcD^U>X®cc>fl^^gr (m 
m) . S^>X(D^'^C^J?*5J:C/&^>X(03EmfB^PSd 
(mm) . ^U>X(DdJ^^4(5t:f-2>niff^n4di:C>*T-:/ 

[0 04 2] 
[S5] 



CS) 

13 

dS r (mm) d (mm) 

1 2.234 0,176 

2 1.592 0.079 

3 1.808 0.367 

4 6. 305 0. 008 

5 . 1.320 0.122 

6 0. 668 0. 333 

7 3. 886 0. 103 

8 0. 832 0. 378 

9 8.824 0.232 

10 -3. 208 0. 381 

11 -5. 677 0. 594 

12 -1.046 1.282 

13 -2. 233 0. 350 

14 -0. 666 0. 122 

15 -1. 772 0. 209 

16 -2. 895 0. 202 

17 -1.828 0.008 

18 3. 577 0. 303 

19 -4.591 0.718 

20 0.0 1.345 

21 0.0 



[0 043 ] ^j^CC. ±%mtnms tCol^trO^ffilK^. 30 
[0 044] 

<th2 fecDdi U > X i . /h^ tj:^\^mmc ft^^gcD 

A^t um^\^i^ fc{ptj: < i 4> 2 tftona v^iyxtt^ 

<3. scD^^fSi^jss-r^cir. fgiix^. ^tcfeiK 50 



1 0-260346 
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n * V < ■ 

1.84666 23.8 



1.83500 43.0 



1. 83500 43. 0 



1. 83500 43. 0 



1. 84666 23. 8 



1.51680 64.2 



1.60311 60.7 
1. 84666 23. 8 



1.77250 49.6 



1. 80420 46. 5 



1.S1680 64.2 



t->h\mc. OU>Xi[y]b>X:^:>6)^j:-2>^^U>X<L. 

^3^c < i 2 tscodb u > X i * Beia o r «fi£-r 5 C <h tc 

>X€:7j^r»fM0 

>x^7j^-rKffin 

[113] :$?g?§^D*^6^?!l3^C^^^ U h P:7^-;?7>;3au 

>x^7j^*raiTffiiEi 

[04] *#£?g<^*itg1^!l4iC^^UhP:7;f-;«7X§!!u 
>X^^*r»rffiEI 

[05] :*:^HjcD^]!ifefi?!i5tc{^^u hP:7^-;i!7>^MU 

cue] *^?^(Dll^lS^IJuc^^^u hp:7^-;(7;?^52u 

[117] ^mn<rm'sm2^^^\yVviv ^--i^y^^x^ 
>X(DiiiR^^7nriRMa 



15 
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16 

51 ytm 

52a, b U>XrU-/ 

53a, b :$^-r^P>r-^^5^- 

54a,b,c,d i^mm^'y- 

55a . b . c rS^^iS^' 
56 ^P-Y ty i^yy XA 

10 57 SlSJU^X 

58a.59a,b.c :7^-;l/Fb>X 

58b yu— U>X 



[06] 




Ctl-33.7* 



-O.O09 (X009 
NtBJtKSI (mm) 



0.005 ' oSoS 
<mm) 



— de 

Ftt 

C» 



-3 3 - 0.002 O.0O2 



17] 



F/3.S0 



U;=33.7* W=33.7* 




/ 



-0.O05 0.005 
£|E|!JtKSr (mm) 



01=33.7* 

I 

i 



^ -0.002 



Ftt 

Ctt 



O.0O9 '3 

»jSJRSE (mm) ^^'-f ^ |— g > (x) «Sfe«lg(mm) 



0.002 



(10) 
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cn) 

m2] 
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o 

CM 




(13) 



^mW- 10-260346 




(14) 

[US] 
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C15) 
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[1^8] 



F/3.50 




^>i>JL>^^Jl^ 



-0-OD5 0.00S 
ItB5iR2l (mm) 



01 = 53.7* 
1/ 



-3 3 



-c© 



<%) 



-0.O02 0.OO2 
e*feiK« (mm) 



[139] 



W=33.7' 




^>S^a:>5^V>t 



a005 
(mm) 



-O.OOS 



0.005 



-3 



C(;=33.7* 



I _ 



-O.0O2 



F» 

CIS 



-4- 



0.OO2 



[^10] 



F/3.50 




a;«33.7* 
If 



-0.005 

£JID4K^ (mm) 



O.0O5 
(mm) 



£i;=33.7* 



dfiK 

F« 

Ctt 



-0.002 
(X) (mm) 



(16) 
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so 



